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Ajjr 9!* « -7) H# afl^ ^ ol^ M o V^j.> n 7HAlt!-l4. ^ ^ofl ^ «V^^ 

ojolBoflAi ijflcH^ afl^s. ^^>* o||-SH SS^a* ^*HS ^#S><S, Ai^o)]Ai §5^0] 

AHHoflAi 3fl^^)H. ^^7> ^ ^efoioiE^^E^ ^a]*v sfl^^ °l-8-«W sfl^l^l ^=fl^)^ ^afl^ afl 4^51:4 

Ai»HH 1H1€ ^St* #JlS|-*M ^^olojE^L ^#5Ka, o|f ^a]^ #B}-oj<iii=^r =-a1*V ^Alo] 

a "3 a* °l-8-*H ^l*i7l# -fl^g ^]>a ? i4 xi-Aioj QAgiQ. afliflE. ^ 

#*Vji, a^^ ^Alsv oj-j^ D) |Al^<4 ^Alo] $-4$. 3fl^<= 3^ ^ #s1-ol<>is S »E-l ^Al^v ^^a-i- ^l-g-sl- 
^7^15. ol-c^AlcK ^^^s-¥-Eloj ^34. ajcfltb *f}-<H^ ^ <£U, 91* ^ ^l^o] 7V^sVcf. 



£ 1 



^•7))^ ^2001 -0090167 

^ "** ***** * ** 91* * ,1 ^ #eM ol S ^ ^ S#JE c]cf 

* 3* * «*., ^ 71*0^ o J# a „ ^ ^ ^ ^ ^ ^ 

100:#2f6)?lS110:Ai^ 

101. lll:€'aa 112:^7H?) 

103:313 S <S ^-¥-104:3fl^-| H 

105, 114:#^-¥-106, 118:^-3131-^ 

107:H&) m H 120:*H3& 5fl 3 « 

109:Sh3l3j. ^^-¥-113:^)^7] 

117:<a-J:^ ^iL ^^-¥-119:^1 2 

a)-^«) -y^i] ^ gig 

V! <3 *] 

* fo?t^ #El * L ""-^ 3 ^^(authentication) * 7) (key)^ * o s -« ^ o1o , s , , 

25i issLts ™*« « «^*« 

srasss as a% w ^ l sr^^ ss&*& 5 
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^e^V * r £ 4)^-1^1 ^Tfl <2-g- ^ 9i°-°sL ^2>x}3.^9] ^ (attack)^ 7^ a) >y-Efl^ 

^ Sicf. «H4=lSl:(a^ ^(hashing function))* <>l-g-*!- sfli^H <?1^ + sfli 

fl^ofl S1*V *H=HS]r-§- Ol^-5V°5. Af-g^VS} afl^^^S. <a-ofuH7l7V <^^7lfe SV<4 U)|E^ a ^o)]Ai Af-g^V <g§]$ 

3fli^S# ##% v nH #e]cHBfl>iE( c ieartext) ^lAj-ofl a-J A r **rSJ 5fl^E.7> ^#5} 



ofE}^ ^EflS. 3fl^-|H7> ^-Sl^r ^J-i- 3)sf7l 3*1) ^l^l/"^ (challenge and response) 

^Slfe sfli^H A)^Eno) ^o]-S]5icf. o] ola Al^Hl ^ ^^( S e Ssi on)* nflnVcJ. A}t»l7 r &°] 

-2..S. 91 1r El* o]s ^2>* r 7 r Al^ofl 31^*1 - #JL *1e}-J£ t}-g- ^ a^a) 



Slfe 91* 9llr « Afl-a 711- ^ Slfe 7l^-ol *| 4)3*1 °>o.*l, h] l! (perfect fo 

rward secrecy) ^l^^l ^-SVfe °ls]-<^ "?» <?1 t\ nls. (man _ in _ the . middle ) g^«# 

•S «1I ^Sfl ^"a-SrSlCr. ■?» 9! 3 Oil- Ai«l<4 #El-Ol^H Afolofl ^/-.AlSj- DflAl^l- oDAl^l 



^7fl, sfli^H 7|H_V2] oj- AlA-eflofl tH^. o)-^ 7j-B^*V ^3)^] 7j 3))^^ a^. (password gu 

essing attacks) a o v ^ 0 l c r. °1 *^^7> #Bf °1 ^HS}- ^.a]^- z\%t%5L AV^ofl ^.Alxfl^-jq. <y 

^) i|A^c f ^o>vfl^ iH.Hr9l (off- line) ^-^ oj-Al 0.5. #E}o| <y e 7 > 2fl^H.» aIeHs)-^ xl-n-S.^ 7fl^o)) 

7|^*V ^Olcf. S k H|E 3 7|1- Bfl^^l AjEH*}- nj), Z}-Z}o) k H|E^ Q^V 1 °1 <4* §M-°1 0.5°d °fl kHlS 3fl 

i^-ls.^- °Ja] ^flig - 7 ]2}. ^-o^iDj on ^J-a- 2 k 7flsl ?H>a^- 3||i^^. ^Ji el^Bl 5J2I- ol 

7>^-?V JE.^ 7>^1 ^1 Al£S>fe ^^ H o v ^9l HlEr-r-S-ii ^^(broute- force attack)^ 2]^ #51} %o]z}. 
V A^7-V7V 3fli4q A)Bj^ nfl, ^^SfTll Aiajg^ 7121 1-7V^-Sfcf. o) nfl^-ofl _0_ = EK] afl^s. 

?-^<Hl ^#5l^r Ajufell- ^l^-?l-cf. 



ttl-Bl-Ai, o)sl*V J2.H21-91 3fl^-lS ^ ^-^<H1 ^<a_ ^ Sl^r Jfli^S 71 ava] 91* H5.£#<>1 nJ-<£SM] ^l9j"Sl5i^. 
^, 1993V* AT & T21 Bellovinol EKE(Encrypted Key Exchange) S££ft ^l9>sVxtfec)l, o| EKE 
afli^l^ ^2j-ir ^"3. ^ S^fe 9J# iJL£#o)7lfe sKt 2t-g-= * n] a] ^ 7|^s-o) ^xfl^- 

c+. °H1 Steiner7} 1995^^1 EKE<>11 PFS (Perfect Forward Secrecy) 7l^~i- ^7>b>^ 3 . (3 - round) 3. 

^Slfe 91^ £SEff AfloVsV^ji, lggTViollfe Stefan Lucks°fl el«fl EKEofl al«fl ^-711 7) 7f <$3Lfb5]x\ QjL zitfl 
S. ^^Sl^^H ^ ^7H 71 /al<g 71 #ol #0. £S£f ^^<H1 ^j^-^ <?!^ Al^Eflo| 7fl o> El 5io.nl, RSA(Rirest S 
hamir Adleman)! 7l«Vo.5. ?V 9>JlEl^* Aj-g-sffec)] 2j^-*V <?V-a Al^tfl^ 7.]}^^. 



•i- ^^*fl°> 1998VJ°)1 Shai HaleviSr Hugo Krawczyk°fl 216)1 ol^ u|^e|- ^ 7 fl7l H $H^$\}=- 2. 

S.S.S.O) xfl«iV£)5iJi, 1998Viollfe Thomas Wu.<Hl 2l=l] 9>^?1 €^ sfl^S. =5_S#ol 7flo>S]$} 0.14 o]i- u)^ ^ 
7fl7] ^Ai-^^oflAi Jl^-^oItJ *>x)Dl- 4 -el-S-c( round ) oilAl^l igEflS. ^-AjslcH 
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rova ble security) ^ ^^l^ ^ ^ ' **** °' **(p 

^ f "Stt SOI i|A 41 n JLTJ^, jjr, ^ , 

2 2 ^a* * 3 * 2 ^ii 5£s ^ ;^«^?SJ2^j **** o, ^ H 

* 01**0, 1 ^ S3* *32^ 11^ , ?5T^Ti **** A1B ^ - AJ * 
x iBls ^ E1 ^ J? , ^v^bi « ?22;« 2™ ? 7 4,al * **** * 6 3 
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#^o)^E (10 0)iT AV^-^oflAi £<§sq^ Al^Eflo.^Ai, Q&ft 1,M3¥-(101). : §-7fl7l ^¥-(102), <&*l%- 
(103), 3f^ r ^¥-(104), #4^1¥-(105). ^-J:fl-¥-(106). A\m *8*A H 5t ^^-¥-(107). 

*l]3-¥-(108) « °J-s:5l- nflAl^l ^¥^109)5 *1H(110)H ^^(111), ^7fl?) ^¥-(112).*!) 

^-¥-(113), *^¥-(H4). allies, dloiej Hi)oii(ii5), xfl i ^¥-(116), <&±& 

^¥-(117), 3-3L2HH118), ^ 2 Sfl^lSt ^-¥-(119) ^ «fl^SJt 41 £L-¥ ( 1 20) 3. ^MJ^ck 

S. lofl fe[o|»jE(iO[))S| ^iggt ^^-¥-(101)^ A>^>S¥-E1 A^A1J17V <?]7Vsl^, ^^-sl<H °l^r 

^rSj gM-°JH #e}-o|ole/A|-§-^)-2l ^a] 7fl°l -71 (private key) #e1-°l <?lSM}-g-*r2l ^S^g-tH (confounder) 

SH^St^- ofl Sfl^fe ^-&» ^ SH^^Tfl tt^E* ^^cf. sffltg ^« (ioi)o1l7.i 1HS« 7)) 

°J ^7H?I ^^-¥-(102) ^ 4^71 *8*A *fl4)& <S^¥-(107)5. ?l3j-g-cH ^¥-(1 

03) sL ^^S]ji, sflo] & ^ Sfl=HgJt «a-y-¥-(103), ^=r^l¥-(105) ^ *8*A ^ «H^5t ^^¥-(107)5. ^z}- 



^-7fl7l ^^^¥-(102)^ SH^S* ^^¥-(101)3. ¥-Ei 7))<?1 71 -^ofl cfl-i-Hl^ ^7fl ?1 (public key) >0<» 

Cr. ^-711 71 ^mt- 121- 5L1-B1 «^ ol^ofl £L|Sfl ^^^Cf. 



tt mod(modulur) n<Hl tfl*}- €7-l€°l^. ^€ *7fl 7] *I|41 ft ti4H?-(103) ^ ^=r-tl¥-(10 

5)5. 



3ji*iE <a^(io4)^ A>-g-^sL^e-i Bjiifls. ^ji7f <y7>£i<a, =^«i-^ 2:4 s.-1-sh "a-tni 21*11 

^■H^l SM- cfl-S-Sl^ afl^S- 3 ^(verifier) "v 5.*] #"3^4. =r*H 2<Hl^//(P£- Aj-g-T^V <y^*l ^^S. ^ 



2 



^¥-(103)^ 3i<3& !^¥-(10l), * 7)171 44-9-002) H sfl^E. 3#*> <a^¥-(104)S¥-El ^ 
« «fi^2Jt(a^r ^4*^)*0VV^>* ^.*lcl-. «MSt*0VvU>* ^SRr tt}-^^ 7l^ofl <^^^1 ^2). 

-S-^sW. SH^it/'O^cJ^jO)^ *Vcf ^-5)1^1 sfl^^,^ ^^<d¥-(105)5. 



^t^1¥-(105)^t 7.-lttl(iio)S. -*fl -51 ^^l^(session request)* «>fl, *ll^St ^<+-¥-(103)5_-¥-El sfl 

41**1 si- sS^Sit ^^¥-(101)5L¥-e^ 34^1 a^Slt ^ ^ *7|7l ^^¥-(102)S.¥-e1 ^7H-7|^^ 
(110)5. ^#^-4. 
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^fl^ #2001-0090167 



^^^-(113)^- #=r^l-¥-(l 14)5. -¥-Ei -I-eJ-ojolE( 10 o)<H]Ai 44€*HM-4) o)a] 7H°l7] ^5. ^,2]- 

7)1 1 *H3& £-$-¥-(116)5. ^^^14. 



^) 1 sfl^SJ: ^^-¥-(116)^ M)#?]e± ^°}<£^ (100)<>11 sfl^slfe JfliflH. 3^*1- "v ^ #aH>l<yS(100)5 

H. eflolEi all ol^(115)5.-¥-E-| sfl^S. cflo] E 1 ufl o| ^ ( 1 1 5 ) a^(h 0 )7> ^-g-Sf^ 2.^- 

38i^S. 3#7-V Af^ofl ^^J7 o^c|7> ^^^1¥-(114)« *«fl ^7H7l3^7f °]7>£]^, 

cfl-S-S)^ sll^S. #3*Hr 3J.2.5., JfliflS. 3^*1- <3tj-§- $-t+. 



<a-jL^- 3*4 ^^-¥-(117)^ *7fl7j ^Jf(H2)3.JMH Tfl^Sjfe ^7fl-7l>'«<2f^ 1 Sfl3& £ -£-?-( 1 1 6) °fH Tfl^-Sj 

vr sfl^S^i-g- <>)-g-*M ^i^(=£,M,:)f ^^^-4. ^Jife ^^^-(114)# -§-*ll *ll<3-s] 



^5J-¥-(118)^t ^^-¥-(114)* -f-sll <4Hd€ ^-JlS}- pflAl^| M£ ^S.^t\<^ <&±3\- ^|Al^)ofl i*J-sq<H ^ 



7fl 2 *H4=I& <a-i}-¥(119)^ ^^(118)^7-1 7fl^-£lfe ^3}-grEl c *9\ «lMi(115)°)H 

711^51^ 3fli^^ ^#7(--V S!f ^Al^.(H4 )S .«El 7fl^-£l^ ^. 7fl - 7 | > ^^. o)^-SV^ *41»*l'(-*<Wii>)* OJ - 

4. "Sol^! Sfl4=)&*.'-£ *H3M3¥-(120)5 7jt«4. 



Sfl^St *fl3-¥-(120)^ 7fl 2 fl^ft <g74-¥-(ii9).£.¥-El 7fl^^ sfl^H ^ 711^ ^A] ^AlJjL (H4)oi)Ai ^AlSf 

*°^7l #0.13 7)-g-^ #1>7) (100)2}"^ ol^O] AjBfl^^Ej^S. ^Al«.(H4) S oj-i. -g-iLSVc]-. 



S. l£- 7^(110)2] 7fl<y-7l ^7fl7^* 7^3;).^ A]^Ol ^.g-stjl °>fe #E}-0| £ E (100 ) 7> TflAi-g. A 

^ A]:*}-§. D |e) «^1#SH 7fl7l^AlJ : 7> #S)"Ol<>lJ=(100)ol|7i f}-^Sl7l ^<H1 75AjS)JiS. ^.^S} ^ ^A)^^ 
O.U)- #B^OlOlE (100)5. -?-E^ 7flAl ^AlJH ^Al*V ^ 7^(100)2] 7 fl °] ?1 ^"7(17^^. A^Ajs^S. ^p.^^ 

5lt4. 



£2^^ t^ofl ttfs. sfl^cs. 71 a> o.5 *V * 7| JE^r^Sl f-^ #Efo]ol e (i 0 0)£l -§-*}- 

^ej-ololEdoo)^ #3) 201<H)7i a)-^-7>5-?-e-1 7^ (i 10) s^S] °J.^o] ^.^s]^, ^7)1 203^.5. ^1^5l<H 7^ 
sl<H &tt 4^2] ^■asJtl-^ 7floi7l ^a^, ^Ji^^ 'S'asi^ * sa«g*>7l) #ef7i ^zj- ^evji, ^ 

^. 7B<?l7l ^Ji^-a- 0)^-5).^ Sfl^E]^ §-7fl7| ^j^.^* ^#*V loll 21?_V <H^0.5 ^^cK 
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r **** **** *« - * 

*a«u. M2iism' * * **** (= 

(110)3. 5J§* ^#*1 ^ ^lflf110)S.-?-El oV*«l , x-n ,^ 
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=LZ\51, £3) 317°^ <Et*l 315°^ <$A\H\ *1 2 z i'Q &7H 303°)^ «fl^St z . °] -S-^.fV uli2«- 

7lJa«-*J-<S-§- f^^-cf. rL^uf. cj^l 317*1^ alS?}- *fl 2 «8 41 St z . ' ^ ^41$ Sfl3a^.°l £-gS}x) ?>o.^. 

#7fl 3215. ^l^si<H sfl«a-E)^ #2j-ol«dM(i00)s+a] <g^^3fl^el* ?v #1. sfl^s^ <?!^ * *h<a* 

4. 



*<S*Kn. tt^-i- afl^^M, bH^HS* ^]Al^l7> MlS^H^H]^ ^^Aisl^l 

^#.2.3.^, <?» <?! 3 nil, #2. ^ofl 7j-^s>7fl fM« 4 s £U 9!^ ^-Jiel#<H] alsfl <?!<?r ^ 



£?V, °l-g-sl-<*} tftfllJ-S- o]a^ £ a t^SH A-j^s}. ^^*V s}^l 

5-1 "of i cfl-SjL-g. sfl^St ^ tfl^J (symmetric) ^31 0 s v Jie1#-§: ^^Js> £ s. ^6^0.^, oj- r. -7)S«; 7l^ 



(57) 

1. 

^-7] #eM<aj=o)iA-] ^sfl saigas sfl^-is ^^7f» oi^-sv^ 7fl 1 ^ti-sV^ a^^. 

*ll 1 ^7fl; 

2f A^^-21 >*flAl7l* *1 2 

A^fe AV 7 | M)J£?]S\ Aj-7] A^OflAi sfl^E ^#7V * Aj. 7 | f^Oj ^AjS). ^OjgJ-^. oj^-sV 

^ ^ 2 sfl^a-g- <aAj.^ 3 <a*i : 

aJ-71 ^1 2 «B^a=r ^71 Al^oflAi a "3 Sit* ^^V^ Aj-7) ^al-oloiEs. ^ 4 &7fl; 

^AJ^. .y-Jr^. ^Jil- ol^-^l-oi Aj-7) #2|o) Aj-7] AilH^-S] >*flAi7l» /J^*rfe ^ 5 #3]; 
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12 3 ? *" M# "* ** « fe *" * 2 «<•«* WW «* 

«■ -S-Jfc * 7) H*^. J 5 *H^=# 71HJ-O.S . 



St 1 * 3. 



5. 

^t** 6. 
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^R-^-Sj ^-2001-0090167 



^7] mQ°)9}^$= 3*1) #7l gefol^eof)^ sMj}*} iffl^^ sfl^S 3=§^-# *H4i <S#sV^ £<H;jl *q ! 

*U3ft3 #7l SH^ft-i" #7l *\*]g. &Wt>\3L, ^7] Ai^sL^El oj-JrS}- ^Ji7V ^Sj^ ^7] A^<2}.SJ 41^71* 

*\sl, ^i^7i4 ^7) * ^i^H ^<h^i ^1 2 *n3ft3 #7] ^i 1 =n3ft-a- «)s 

*M #7) ^^1- Ol^SfS-S. ^S]J7; 



#7l Ajiflfe- 01^^. ^isj) ^- 7 ] Ai^o)]Ai -gj-A^ ^ft^l- #7] #Bj-oi<>iHo)l*l ^ft* °l-g-*W #7l #e+o| 

oJe<4^ Afl^7]» ^SJJL. ^HJig *)&?]Sf&7] A.^a]6\}^\ >|H)3 afli^H ^71 #^ol<yeo)|A^ ^a)^ 

31£ft-§- *113 S^sH <a<H?! *fl 3 *H3 51:2V #7l a-|bhiai <y-:£3}-«H tB} 0 |oiE S 

Ji, #7l #e}oi<yE S jf Ei oj.^^. ^Ai^V all 4 *M3ft-& #7l m^M^s.^ ^1 l 



7. 



all6*<M 5tt«H^. #7l #bWS! Af-g-^ ol^A^l 3*11 #7l ««aft-S- y}-x3*Rr S^ft tHS-*?-. #7) $<i)ft 

TgAgg <QX\ 7fltl7loH 3*11 *7fl7l# AWRr ^7fl7l AgAjJjL. AV^>5.«El sfl^JEl ^S.7f °l7>Sl>a tfl 
-i-S]^ sfl^S ^^7>7> ^ SlSLS. O^AVSV^ ^i^lH 3^*} #7l ?! C M ^^^l afl^-Slfe 

ft 3 #7l ^7fl7| ^Aj«o)lAi ^l^S]^ °JA| ^-7fl7| ^ ^7) 3)1 £#^^1 ^J^E)^ 3fl^3i= ^^7># 

©1-8-^ #7l ^ l *fl4=)ft-§- £3 3*1 sfl^st oj-ft^.. ^7} Aiuisq- ajjt <y^ ^ 7|jn^^ 3^1 aij:- ^-ais^ * 

£ T^l-¥-, #7l ^Aj«-§ f-sfl A 0 V 7 ) A^JL^El ^Al^ Aj. 7 | OJ-^gJ. ^j^S 4^5^ Aj-7] a-^^«-5L^-El 

^11*3^ ^7\ Aiui<H|Ai «va§^ sa«gsJr^ a> 7 i ^^.oflAi ^a^h} sfl<g^* ©l-g-^H #71 ^1l^7l# 

#7l ^l^7l<4 Aj-7] 3 ll— 3 — 2^7} ^ #71 ^-¥-°flAl ^El^ ^5M- ol^-sV^ Aj 7] ^] 2 Sfl^it 

* £71 3*1 ^1^71 « *H4=)& <a#-¥-. #71 ^1^71 ^A^j RJ sflA,^ <a^-?-«llAi ^11^-Slfe AJ.7) *n 2 «fl^^2l- A| 

7) ^^oflAi ^1^-51^ ^11 3 *H4m-§r OlJEsH #7l <?]^SVfe Sfl3 & SflH-?-, #7l Sfl^ii 

S-^-El Aj-71 a^^I cflsl <y#^^ 35. » f-iLsfxr ^]a1^7} ^aJs]^ a^ 7 | <y.^ DflA^ll- /J^«f^ Aj- 7 | ^Al^. 
s #*5>fe 3^2}- °11a1^1 ifj-sffe sll^Ns-I- 7l«10.5. *V #i ^ 7l H«#*l. 



^T 1 *^ 8. 



^16*^ Et^ ^l7*J-oll Sl^Ai, AJ-71 A-lu^, 4V7I sfl^SH- 'ffl'asl: #7] sa^st ^-^-¥-°llAi ^^S3fe 

°JA1 7flc]7lo)l ^Sfl Aj- 7 ) A^2^ OJA] ^-7fl7ll; ^g-7H7l A^Aj Aj-7] ^0}o^^ ^s. »]* ^ 71JHS1- 3 

*l ^AlS>7l 3*i * £ T#-¥-, #7] *^A1«. # ^^1) ^A]^ Aj-7| ^^OlOlE^A-l ^ € ^jCH^^ AJ-7] ^"7fl7l 

^^-¥-^Ai ^A?^ OJA1 ^7H7)1- O^ZW AJ.7I #£10)0} E^O) ^Aj^S A^*}^ Ag^, -$7] 

f"*fl ^AJ^} Aj.7) ^HfolOjEoflA^ iffllgStofl o]«|) afl^H. ^#A)-1- ^fl-g-S^ SjA^jH ^ # A> ^fl ^g- 

#71 AflAi?! AjA) "-CHjA-1 A^Aj^J ^ A£ 7) <2| Aj- 7 ) jfl^flS. ^^ 7 > ^|^e|A) 7.fl^-Sl^ jfliflH. ^ ^ * ^7) ^ 

^ajj^ 94 | -ai^ aj-7) ^^oiojEoflAi ^-Ajj^ ^iga-i- <>l-8-*V^ #71 3 SH35M: £71 3*1 -HA-V-g- ^*8*Rr 
All 1 *fl35t #71 all 1 an 3 ft £#-¥-0^ ^#3 #7l *il 3 *H3ft3 #7l a^si <>>ai ^-7fl7l# ^ji 

S.A1 AJ^SH #3 ^#"¥-S Al^sl-fe OJ.^5). A^AjtL A o V 7 | ^^A]«-» f-^ ^A}^ Aj.7) oj.^ d)|a1^# ^- 

SLmy^ #7l 4^^-¥-°fl^ ^-J:S}-3 #7l ^afoiojEciAi ^AJj^ Aj-7) iJ^C Afl^JjLofl 

^ Afl^-Sl^ °l-8-^ Aj-71 ^ 4 sfl^-g- <g7l 3*i ?1#* ^*8*Hr ^1 2 *H3ft #71 afl 

2 81141ft £#-if°)H afl^-Elfe Aj-7| ^1 4 sflA|s]t3 #71 ^a) « - ^ ^aJ3 >y-7l all 1 *H3ft-§- #71 # 
3°1£S» °J^5lfe *fl3ft Afl 3^-1- 3L#5V^ 3fl^3 H# 7lSto.S *1 £^ * 71 5L«#*1. 
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i 
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si 
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1 207 



|- 209 

— 21 1 
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|/v<l<^^l ■5.' SH^IS^(h V) ^ 21 V 
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